Crowding-induced formation and structural alteration of nuclear compartments: insights from computer simulations.
Our understanding of the structural and dynamical characteristics of nuclear structures such as chromosomes and nuclear bodies (NBs) has increased significantly in recent days owing to advances in biophysical and biochemical techniques. These techniques include the use of computer simulations, which have provided further physical insights complementary to findings from experiments. In this chapter, we review recent computer simulation studies on the structural alteration of chromosome subcompartments and the formation and maintenance of NBs in the highly crowded cell nucleus. It is found that because of macromolecular crowding, the degree of chromosome compaction changes significantly and the formation of NBs is facilitated. We further discuss the physical consequences of these phenomena, which may be of critical importance in understanding genome processes.